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SYSTEM  CONTROLLER  -  SORTER 
INTERFACE  CONTROL  DOCUMENT 

1.0  SCOPE 

This  document  shall  describe  the  Classification  Processor  (CP)  Bus 
which  provides  an  interface  between  the  Sorter  and  the  System  Controller.  The 
functional  as  well  as  the  detailed  physical  requirements  shall  be  included  in  this 
document. 


2.0  APPLICABLE  DOCUMENTS. 

The  following  documents,  of  the  latest  issue  in  effect,  form  a  part  of 
this  specification  to  the  extent  specified  herein.  In  the  event  of  conflict,  the  require¬ 
ments  of  this  specification  shall  govern. 


53959-GT-0301 

ESD-SB-001 

CG-893645 


System  Controller,  ADM,  lEWS,  Unit  Hardware 
Development  Specification. 


Signal  Sorter,  lEWS,  Equipment  Design  and 
Performance  Specification. 

lEWS  Signal  Sorter,  Computer  Program 
Performance  Specification. 


M- 


3.0  REQUIREMENTS 


3.1  INTERFACE  DEFINITION 


3.1.1  General 

An  interface,  referred  to  as  the  Classification  Processor  bus,  shall  be 
established  between  the  System  Controller  and  the  Sorter  for  the  purpose  of  trans¬ 
ferring  commands  and  data  between  the  two  units.  In  addition,  provisions  shall  be 
made  to  allow  the  Special  Test  Equipment  to  be  connected  to  this  interface  for  the 
purpose  of  monitoring  message  traffic. 


This  interface  shall  be  organized  as  shown  in  Figure  1,  with  the  three 
units  (the  Sorter,  System  Controller  and  the  Special  Test  Equipment)  interconnected 
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using  an  asynchronous  bus  structure.  Bus  control  shall  reside  within  the  System 
Controller. 

3.1,2  Bus  Structure 

The  Classification  Processor  bus  shall  consist  of  a  RP-16  micro¬ 
processor  bus  structure.  This  bus  shall  consist  of  four  sets  of  lines:  address, 
data,  control  and  interrupt. 

3. 1.2.1  Address  Lines.  There  shall  be  sixteen  address  lines  used  to  identify 
memory  locations  within  the  Sorter  which  are  used  to  store  or  retrieve  data  involved 
in  the  information  transfer. 

3. 1.2.2  Data  Lines.  There  shall  be  sixteen  data  lines  used  to  transfer  data 
involved  in  the  information  transfer. 

3. 1.2.3  Control  Lines.  There  shall  be  six  control  lines  used  to  effect  data 
transfers.  These  shall  consist  of  the  following 

a.  read/write  (to  Sorter) 

b.  request  (to  Sorter) 

c.  skip  (from  Sorter) 

d.  acknowledge  (from  Sorter) 

e.  master  clear  (to  Sorter) 

f.  power  fail  (from  Sorter) 

3. 1.2. 4  Interrupts.  There  shall  be  a  single  interrupt  line  used  to  signal  the 
System  Controller  that  a  high  priority  message  transfer  is  required  from  the 
Sorter. 


3.1.3  Bus  Control 

Bus  control  shall  reside  in  the  System  Controller.  Messages  shall 
be  considered  to  be  transferred  into  the  Sorter  from  the  System  Controller  as  a 


write  operation  while  messages  shall  be  considered  to  be  transferred  from  the 
Sorter  to  the  System  Controller  as  a  read  operation.  The  Special  Test  Equipment 
shall  be  a  listen- only  device  capable  of  monitoring  and/or  recording  all  bus 
messages. 


3.1.4 


Data  Transfer  Conventions 

Data  shall  be  transferred  using  one  of  three  approaches: 

a.  direct  memory  addressing 

b.  message  block  transfer 

c.  address  control 


3. 1.4. 1  Direct  Memory  Addressing.  Direct  memory  addressing  shall  consist 
of  directly  addressing  the  memory  location  involved  in  the  data  transfer  ^d  employ¬ 
ing  a  read  or  write  operation  to  effect  the  data  transfer.  It  is  intended  that  this 
mode  of  operation  be  used  primarily  for  Sorter  program  load  operations. 

3. 1.  4.2  Message  Block  Transfers.  Normal  operational  command  and  data 
transfers  shall  be  made  using  a  message  block  transfer  technique.  A  message  block 
shall  consist  of  sixteen  word  units  as  shown  in  Figure  2.  The  block  shall  be  headed 
by  a  status  word  and  a  command  word  followed  by  up  to  fourteen  additional  data  words 
All  message  blocks  shall  be  transferred  using  designated  message  buffer  areas  within 
the  Sorter  and  four  such  areas  shall  be  established. 

a.  Sorter  input  low  priority  buffer 

b.  Sorter  output  low  priority  buffer 

c.  Sorter  output  high  priority  buffer 

d.  Sorter  input  high  priority  buffer 


3. 1. 4. 2. 1  Status  Word.  The  status  word  shall  consist  of  two  fields,  a  valid  bit 
and  a  length  field.  The  valid  bit  shall  be  used  to  indicate  valid  data  is  contained 
within  the  buffer  area.  The  word  length  field  shall  indicate  the  total  number  of  words 
that  the  message  block  contains  including  the  command  word. 
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3. 1.4.  2.2  Op  Code.  The  most  signigicant  byte  of  the  second  word  shall  be  used 
to  contain  an  OP  CODE.  This  OP  CODE  shall  identify  the  message  type. 

3. 1.4. 2. 3  Low  Priority  Transfer  Procedure.  The  two  message  buffers  using 
polling  transfer  procedures  shall  have  the  first  word  in  each  buffer  designated  as 
a  status  location.  This  status  word  shall  be  used  to  control  the  entry  and  retreival 
of  messages  from  the  buffer  area.  The  source  unit  shall  access  and  test  the  status 
word  to  determine  when  the  buffer  is  empty  and  ready  to  accept  the  next  message. 
The  source  unit  shall  wait  until  the  buffer  is  empty,  then  enter  the  message  into 
the  buffer  area.  The  last  operation  shall  consist  of  modifying  the  status  word  to 
indicate  that  the  buffer  contains  a  message  ready  for  transfer.  The  destination 
device  will  periodically  test  the  status  word  to  determine  when  a  message  is  present. 
When  a  message  is  indicated,  the  destination  device  will  read  the  message  and  its 
last  operation  shall  consist  of  modifying  the  status  word  indicating  that  the  buffer 
is  available  for  the  next  message. 


3 . 1 . 4. 2 . 4  High  Priority  Transfer  Procedure.  The  high  priority  message  buffers 

shall  employ  an  interrupt  to  initiate  urgent  message  transfers  between  the  Sorter 
and  the  System  Controller.  The  status  word  shall  be  used  to  control  the  entry  and 
retrieval  of  messages  from  the  buffer  area.  The  sending  device  (Sorter  or  System 
Controller)  shall  access  the  status  word  and  test  the  valid  bit  to  determine  if  the 
buffer  is  empty  and  ready  to  accept  the  next  message.  The  sending  device  shall 
wait  until  the  valid  bit  is  zero  then  enter  the  message  into  the  buffer  area.  The 
next  operation  shall  consist  of  changing  the  status  word  to  set  the  valid  bit  and 
indicate  the  message  length.  The  last  operation  shall  consist  of  writing  to  an 
interrupt  generator  to  interrupt  the  destination  device.  The  interrupt  generators 
are  located  as  follows: 

Interrupt  Address 

SC  to  Sorter  CO  10  (Hex) 

Sorter  to  SC  CO  11  (Hex) 
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The  receiving  device  shall  respond  to  such  interrupts  by  reading  the  message  block 
starting  with  the  status  word.  Reading  of  the  interrupt  generator  by  the  receiving 
device  resets  the  interrupt  but  the  sending  device  shall  not  enter  a  new  message 
until  the  valid  bit  has  been  reset.  The  receiving  device  shall  reset  the  valid  bit  as 
the  last  operation  in  the  interrupt  message  transfer  sequence. 

3. 1.4.3  Special  Controls.  The  System  Controller  shall  exercise  certain 
special  control  functions  over  the  Sorter  by  using  dual  store  instruction  sequences. 
A  block  of  sixteen  contiguous  addresses  shall  be  dedicated  for  use  with  these  store 
instruction  pairs.  Five  sequences  of  two  store  instructions  each  shall  correspond 
to  five  special  control  functions.  Each  control  function  is  effected  by  executing  a 
store  instruction  pair  from  the  System  Controller  to  the  effective  address.  Any 
stored  data  is  irrelevant  and  ignored.  Any  addressing  mode  may  be  used  which 
invokes  one  of  the  sixteen  dedicated  addresses.  The  functions  and  associated  store 
instruction  addresses  are  given  in  Table  I. 


3. 1. 4. 3. 1  Special  Control  Utilization.  Utilization  of  the  five  functions  is  as 
follows: 

1.  STOP  Halts  the  Sorter  Supervisor  after  the  next 

instruction  fetch. 

2.  INITALIZE  Resets  the  Sorter  Supervisor  internal  control 

register.  Includes  the  STOP  function. 

3.  START  after  STOP  Initiates  a  continuous  RUN  beginning  with  the 

last  fetched  but  unexecuted  instruction. 

4.  START  after  Initiates  a  continuous  RUN  beginning  with  the 

INITIALIZE  instruction  at  the  current  value  of  the  Program 

Counter. 

5.  START  and  NEWSTART  Initiates  a  continuous  RUN  from  the  address 

(after  INITIALIZE)  contained  in  memory  location  0. 

6.  Single  INR  Executes  one  instruction  and  halts  the  Sorter 

Supervisor  after  the  next  instruction  fetch. 
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3.2 


PERFORMANCE 


3.2.1  CP  Bus  Timing 

3.2. 1.1  Write  Operations.  Write  operations  shall  consist  of  one  word  transfers 
using  the  timing  diagram  shown  in  Figure  3. 

3.2. 1.2  Read  Operations.  Read  operations  shall  consist  of  one  word  transfers 
using  the  timing  diagram  shown  in  Figure  4. 

3.2.2  Low  Priority  Retrieval  Latency 

The  destination  device  (Sorter  or  System  Controller)  of  a  message 
transferred  using  the  polling  technique  shall  accept  the  message  and  clear  the 
buffer  area  on  the  average  ofone  millisecond  after  the  status  word  has  been  set  to 
indicate  the  presence  of  a  message. 

3 . 3  DATA  REQUIREMENTS 

3.3.1  System  Controller  Inputs 

The  Sorter  shall  be  capable  of  transferring  the  messages  listed  in 
Table  II  to  the  System  Controller.  The  detailed  message  formats  shall  be  as 
given  in  the  following  descriptions. 
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3.3.2  System  Controller  Outputs 

The  System  Controller  shall  be  capable  of  transferring  the  messages 
listed  in  Table  III  to  the  Sorter.  The  detailed  message  formats  shall  be  as  given 
in  the  following  descriptions. 
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3.4  DESIGN  REQUIREMENTS 


3.4.1  Line  Drivers/Line  Receivers 

All  line  drivers  and  line  receivers  shall  incorporate  SN75110  and 
SN75107A  type  devices  respectively.  The  CP  bus  shall  be  terminated  on  both 
ends  with  the  termination  network  specified  in  Figure  5. 


3.4.2  Interconnecting  Transmission  Lines 

All  interconnecting  cables  used  for  this  interface  shall  utilize  twisted 
pair.  The  characteristic  impedance  shall  be  1100  ±5%.  Twisted  pair  within  the 
signal  sorter  shall  have  characteristic  impedance  of  1070  ±lOO  with  a  maximum 
stub  length  of  18  inches.  A  termination  shall  be  provided  which  has  a  matched 
pair  (±1%)  of  56  ohm  resistors  for  each  signal  and  its  return  as  shown  in  Figure  5. 
The  optional  biasing  network  shall  be  used  to  bias  interface  lines  in  the  absence 
of  drivers. 


3.4.3  Interface  Signal  Definition 

Figure  6  gives  the  interface  signals  between  the  System  Controller 
and  the  Sorter.  Signals  SCDOO  +  and  SCDOO  ■  are  the  signal  and  return 
respectively  for  the  least  significant  data  bit.  SCD15  is  the  most  signigicant  bit. 
SCAOO  through  SCA15  are  the  least  significant  through  most  significant  address 
bits  respectively.  The  remaining  signals  are: 
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Pin  connections  for  J4  and  J5  on  the  Signal  Sorter,  J1  of  the  System  Controller 
and  J5  on  the  Special  Test  Equipment  shall  be  identical. 
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